Abstract: An investigation is carried out to discuss the heat transfer mechanism to an electrically conducting viscous fluid on a curved stretching/shrinking surface incorporated with convective boundary condition. The impact of uniform magnetic field is also considered. The mathematical formulation for the transport of heat and flow phenomena is developed by utilizing a curvilinear coordinates system. The obtained sets of partial differential equations are reconstructed into coupled nonlinear differential equations by incorporating similarity transformations. The numerical solution is attained by employing the shooting method. The obtained solutions are then used to discuss the impacts of various emerging parameters on the temperature and heat transfer across the surface. Dual nature of the solutions are obtained for definite range of convective, suction, magnetic, Prandtl and stretching or shrinking parameters. Comparison of the obtained results with the existing results for a flat sheet is found in acceptable agreement. It is noticed that with an increment in convective parameter increases the temperature of the fluid, while an increase in suction and magnetic parameters decreases the temperature of the fluid for both the solutions.
The analysis of heat transfer mechanism on a stretching or shrinking sheet is a significant fiels of research from last few decades. The boundary layer flow towards a stretching sheet have abundant practical applications including glass blowing, paper production, metal spinning, extrusion of plastic sheets and many more. The finishing of the ultimate product in these applications has a strong dependence on the amount of heat transfer across the surface and the fluid. This fact is explained by Karwe and Jaluria [1] . The heat transfer analysis in fluid flow by considering a constant surface temperature is rich and well established area of research and for more information readers are pointed to the book by Incropera [2] .
Crane [3] examined the boundary layer flow towards a stretching sheet and obtained an exact solution. Miklavcic and Wang [4] discussed for the first time the boundary layer flow of a viscous fluid on a shrinking wall. They also pointed out the existence and (non) singularity of both numerical and closed form solutions. Bhattacharyya [5] analyzed the effects MHD flow and heat transfer subjected to heat source or sink towards a shrinking wall with mass suction. Bejan [6] examined a similarity solution by taking the boundary condition of invariable heat flux at the surface. Aziz [7] studied the classical problem of thermal boundary layers and hydrodynamic flow towards a flat plate incorporated with convective surface boundary condition. The research work to study flow and heat transfer mechanism for different kind of flow geometries are discussed by many authors, the interesting readers see the articles [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] and references therein.
The application of an applied magnetic field to the flow has extensive application in cosmic fluid dynamics, polymer industry, metallurgy, geophysics and in the motion of earth's core. Jafar et al. [21] discussed the hydromagnetic flow and heat transfer towards stretching/shrinking sheet in with viscous dissipation and Joule effects. Kameswaran et al. [22] examined the impacts of hydromagnetic nanofluid flow caused by stretching/shrinking surface with chemical reaction and viscous dissipation effects. Rosca [23] examined the MHD flow past a permeable shrinking surface. Numerical solution of hydromagnetic flow with impacts of viscous dissipation was studied by Mishra and Jena [24] . For more detail regarding the flow phenomenon with magnetic field the readers are directed to the articles [25] [26] [27] [28] [29] [30] [31] .
Generally, the flow problem on a stretching surface have been considered towards a flat plate. However, Sajid et al. [32] has given a unique concept of research by considering a curved stretching sheet having an invariable curvature and employed a curvilinear coordinate system to formulate the flow equations. The impacts of heat transfer on a MHD flow over a curved stretching surface was examined by Abbas et al. [33] . Naveed et al. [34] explored the hydromagnetic micropolar fluid flow due to a curved stretching sheet with thermal radiation. Recently, Abbas et al. [35] studied the influence of thermal radiation on MHD slip flow of a nanofluid towards a curved stretching surface.
The prime intention of this study is to extend the investigation carried out by Aziz [7] for convective boundary condition to the flow towards a curved generalized stretching/shrinking 4 surface by considering constant magnetic field. The dual solution occurs for the present flow problem in case of curved shrinking surface. The formulation of the problem is given in section 2. Section 3 consists of discussion of the obtained numerical results. Some conclusions are summarized in section 4.
Formulation
Consider the steady, incompressible boundary layer flow of a viscous fluid on a curved stretching or shrinking sheet curled in a circle of radius R with mass transfer in a static fluid.
It is considered that the sheet is being stretched or shrinked in s -direction with a velocity 
where v and u indicates the velocity components in r and s -directions, respectively, and , , , ,
and T represents the thermal conductivity, kinematic viscosity, electrical conductivity, pressure, density,and temperature of the fluid respectively. Viscous dissipation in the energy equation is also neglected in the present study.
The boundary conditions for the current study are Our interest lies in reducing the problem given in equations (1)- (5) into differential equations.
For this purpose we incorporate the similarity variables of the form ( ) 
The transformed equations in new variables are Elimination of pressure between equations (7) and (8) 
2 0,
After obtaining the velocity profile ( ) f  , the pressure could be obtained from Eq. (8) as
Physically the quantities of interest are the wall temperature, local Nusselt number and the skin friction coefficient at the surface, which are defined as 
Result and discussions
Numerical solutions of the nonlinear boundary value problem composed of equation (9) [7, 19, 36, 37] as a special case of flat stretching or shrinking sheet. . Fig. 9 is plotted to present the variation of ( ) [17] , Wang [37] and Khan and Pop [36] and is given and found in good agreement. Tables 2 and 3 shows the absolute values of surface temperature ( ) 
Concluding remarks
The boundary layer flow and heat transfer in a viscous fluid over a curved generalized stretching or shrinking sheet with convective boundary condition is carried out. This study is more general and novel by considering convective heating boundary condition instead of a constant heat flux or a constant temperature of the wall. The transformed similarity equations are solved numerically and the influence of various pertinent parameters on the temperature distribution is analyzed, presented and discussed graphically. Dual solutions occur for shrinking flow for certain values of generalized shrinking parameter  . An increment in the surface convective parameter  yields to increase in the temperature of the fluid which results in an increase in the heat transfer rate. The enhancement in the magnetic parameter M leads to decrease the temperature of the fluid.
